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Influenza A (H1N1) Viruses



H1N1 activity from September 2007 – January 2008





Influenza A(H1N1) Isolates Characterized by CDC 
 

 U.S.A. North 
America Europe Asia Cent/So 

America 

Africa, 
Australia, 

New 
Zealand  

Total 
(%) 

      April 2007 – September 2007 
 A/N.Caledonia/20/99-like 5 7 11 5 13 1 42 (25.1%) 
 A/Sol. Islands/03/2006-like 25 1 5 79 4 5 119 (71.3%) 
 A/Sol. Islands/03/2006 (low)*    4   4 (2.4%) 
 A/Sol. Islands/03/2006 (low)**    2   2 (1.2%) 

 Total 167 
     October 2007- January 2007 
 A/N.Caledonia/20/99-like     2  2 (1%) 
 A/Sol. Islands/03/2006-like 107 1 5 25   138 (75%) 
 A/Sol. Islands/03/2006 (low)* 12  3 6   21 (11%) 
 A/Sol. Islands/03/2006 (low)** 12  6 5   23 (13%) 

 Total 184 
                                       Total 161 9 30 126 19 6         351 

            Preliminary Data 02/12/2008 
* 4-fold low to A/Solomon Islands/03/2006 
** 8-fold or greater low to A/Solomon Islands/03/2006



Antigenic analyses of influenza A H1N1 viruses (London)

Viruses
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A/SI/3/06-like       low-reactors (≥ 8-f)

Australia (Oct-) 117 [55%] 97 [45%]

CDC (Oct -) 137 [96%] 6 [4%]

NIID (Sept -) 90 [88%] 12  [12%]

NIMR (Sept -) 72 [54%] 62  [46%]

Total 416 [70%] 177 [30%]

H1 low reactors in HI assays in WHOCCs



Q226R

LR- low reactor in HI to 
A/Solomon Islands/3/2006

Vaccine Strain

# Egg isolate

____ K144E

Serology Antigen in Boldface

@ – Oseltamivir Resistant 
H274Y

◄ Adamantane Resistant

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

Evolutionary Relationships Among Influenza H1N1 HA (HA1) Genes, 2007-08
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A/Pennsylvania/01/2008 Jan LR

A/Qatar/1124/2007 Nov LR
A/Hawaii/31/2007 Oct #
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A/Iowa/04/2007 Nov
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A/Illinois/13/2007 Dec
A/Colorado/21/2007 Nov #

A/California/40/2007 Dec LR
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A/Hong Kong/2652/2006 ◄ Jul LR #
A/Ulaanbaatar/116/2007 ◄ Jan #

niid A/Yokohama/75/2007 Oct LR
niid A/Hiroshima/109/2007 Dec #
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Evolutionary Relationships Among Influenza H1N1 NA Genes, 2007-08

LR- low reactor in HI to 
A/Solomon Islands/3/2006

Vaccine Strain

# Egg isolate

Serology Antigen in Boldface

@ – Oseltamivir Resistant 
H274Y

◄ Adamantane Resistant

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

niid A/Toyama/108/2007 Oct LR
niid A/Hiroshima/93/2007 Oct LR #

A/Korea/6612/2007 ◄ Oct
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A/Liaoning/Huanggu1183/2007 Oct #

niid A/Yokohama/75/2007 Oct LR
niid A/Hiroshima/109/2007 Dec #

A/Minnesota/25/2007 ◄ Oct
A/Hawaii/19/2007 ◄ Oct #
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H1N1 viruses - Summary

• H1N1 viruses predominated in most countries; caused 
outbreaks in some countries

• Many viruses were closely related to A/Solomon 
Islands/3/2006; few were A/New Caledonia/20/99-like

• Increasing proportion antigenically distinct from A/Solomon 
Islands/3/06 and closely related to A/Brisbane/59/2007

• Majority of HA sequences in clade 2B (represented by 
A/Brisbane/59/2007)

• Increasing proportion of clade 2B NAs with H274Y mutation, 
causing oseltamivir resistance

• Oseltamivir-sensitive and -resistant viruses antigenically 
similar



WHO Recommendations

• It is recommended that vaccines for use in the 2008-2009 
influenza season contain:

— an A/Brisbane/59/2007 (H1N1)-like virus.



Influenza A (H3N2) Viruses



H3N2 activity from September 2007 – January 2008





Influenza A(H3N2) Isolates Characterized by CDC 
 

 U.S.A. North 
America 

Europe Asia Cent/So 
America 

Africa, 
Australia,  

New Zealand 

Total 
(%) 

     April  2007 –  September 2007 

A/Wisconsin/67/2005-like 22 6 4 16 1 49 (8%) 

A/Wisconsin/67/2005-like (low)* 6 5 2 5 18 (3%) 

A/Wisconsin/67/2005-like (low)** 27 4 7 28 111 2 179 (30%) 

A/Brisbane/10/2007-like 16 19 5 84 211 15 350 (59%) 

Total 596 

    October 2007 – January 2008 

A/Wisconsin/67/2005-like 8  8 (9%) 

A/Brisbane/10/2007-like 54 6 10 4 74 (82%) 

A/Brisbane/10/2007-like (low) 5 2  1 8 (9%) 

Total 90 

Total 138 31 23 128 348 18 686 

             Preliminary data 02/07/2008 
* 4-fold low to A/Wisconsin/67/2005 
** 8-fold or greater low to A/Wisconsin/67/2005





November 2007



A/Texas/91/2007 ◄ Dec LR
A/Cambodia/0384/2007 ◄ Aug LR

A/Thailand/677/2007 ◄ Sep LR
aus A/Brisbane/202/2007 Jul #

A/Hunan/Furong1217/2007 ◄ Jul LR
A/Singapore/65/2007 ◄ Oct LR

niid A/Kumamoto/30/2007 Oct LR
A/Jilin/Chaoyang1124/2007 Oct

A/Georgia/01/2008 ◄ Jan LR
A/Singapore/66/2007 ◄ Nov LR
A/Arkansas/04/2008 ◄ Jan LR

A/Washington/36/2007 ◄ Dec LR
A/Arizona/10/2007 ◄ Dec LR
A/Arizona/12/2007 ◄ Dec LR

A/New Jersey/19/2007 ◄ Dec LR
A/Texas/72/2007 ◄ Dec LR
A/Wisconsin/03/2007 ◄ Jan #

A/Texas/37/2007 ◄ Oct
A/Florida/11/2007 ◄ Nov LR

A/Texas/83/2007 ◄ Dec LR
A/Mexico/3701/2007 Oct LR
A/Tennessee/11/2007 ◄ Dec LR

A/Wisconsin/33/2007 ◄ Nov LR
A/Texas/95/2007 ◄ Dec LR

A/El Salvador/579/2007 ◄ Sep LR
A/Missouri/06/2007 ◄ Dec LR

A/Uruguay/716/2007 ◄ Jun #
A/Uruguay/716/2007 ◄ Jun

A/New York/13/2007 ◄ Sep LR
A/Wisconsin/34/2007 ◄ Nov

A/Taiwan/760/2007 ◄ Oct LR
nml A/Canada/0033/2008 Jan

niid A/Toyama/119/2007 Nov LR
aus A/Brisbane/229/2007 Jul #

A/Brisbane/10/2007 X171B #
A/Brisbane/10/2007 ◄ Feb

A/Brisbane/10/2007 IVR147 #
A/Brisbane/10/2007 ◄ Feb #

A/Brisbane/10/2007 X171A #
A/Florida/04/2007 Oct LR

nml A/British Columbia/1287/2007 Sep LR
A/Phillippines/5305/2007 Jul LR

A/Bangladesh/1695/2007 Jun LR
A/Nepal/921/2006 #

A/Brisbane/09/2006 #
A/Henan/Jinshui147/2007 ◄ Jan #

A/Massachusetts/12/2007 ◄ Sep
niid A/Hiroshima/52/2005

A/Wisconsin/67/2005 X161B
A/Wisconsin/67/2005 #

0.001
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December 2007 in Pink

January 2008 in Purple

Evolutionary Relationships Among Influenza H3N2 HA (HA1) Genes, 2007-08
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LR- low reactor in HI to 
A/Wisconsin/67/2005

Vaccine Strain

# Egg isolate

Serology Antigen in Boldface

◄ Adamantane Resistant

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

Evolutionary Relationships Among Influenza H3N2 NA Genes, 2007-08
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A/Brisbane/10/2007 X-171A
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A/Singapore/65/2007 ◄ Oct LR
A/Texas/95/2007 ◄ Dec LR

A/Tennessee/11/2007 ◄ Dec LR
A/Wisconsin/33/2007 ◄ Nov LR

A/Arizona/12/2007 ◄ Dec LR
A/Florida/11/2007 ◄ Nov LR

A/New Jersey/19/2007 ◄ Dec LR
A/Texas/37/2007 ◄ Oct 
A/Texas/72/2007 ◄ Dec LR

A/Wisconsin/03/2007 ◄ Jan #
A/El Salvador/579/2007 ◄ Sep LR

A/Uruguay/716/2007 ◄ Jun
A/Uruguay/716/2007 ◄ Jun #

A/New York/13/2007 ◄ Sep LR
A/Wisconsin/34/2007 ◄ Nov

A/Arizona/10/2007 ◄ Dec LR
A/Washington/36/2007 ◄ Dec LR
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A/British Columbia/1287/2007 Sep LR

A/Florida/04/2007 Oct LR
A/Philippines/5305/2007 Jul LR

A/Bangladesh/1695/2007 Jun LR
A/Nepal/921/2006 Jul #

A/Henan/Jinshui147/2007 ◄ Jan #
A/Massachusetts/12/2007 ◄ Sep

A/Wisconsin/67/2005 x161B
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WHO Recommendations

• It is recommended that vaccines for use in the 2008-2009 
influenza season contain:

— an A/Brisbane/10/2007 (H3N2)-like virus.



Influenza B Viruses



B, September 2007 – January 2008





Influenza B Isolates Characterized by CDC 
 

 U.S.A. North 
America Europe Asia Cent/So 

America 
 Africa, 

 Australia,  
New Zealand

Total 
(%) 

         April 2007 – September 2007 
 B/Ohio/01/2005-like 2 2 15 6 7 32 (14%)
 B/Ohio/01/2005-like (low)* 1 1 10 2 14 (6%)
 B/Ohio/01/2005-like (low)** 6 1 3 16 7 6 39 (17%)
 B/Florida/04/2006-like 18 3 2 79 31 3 136 (60%)
 B/Florida/04/2006-like (low) 6 6 (3%)

Total 227
        October 2007 – January 2008 
 B/Ohio/01/2005-like 2 3 5 (5%)
 B/Ohio/01/2005-like (low)* 1  1 (1%)
 B/Ohio/01/2005-like (low)** 1 5 6 (6%)
 B/Florida/04/2006-like 66 3 15 84 (87%)
 B/Florida/04/2006-like (low) 1  1 (1%)

Total 97
Total 98 7 8 149 44 18 324 

* 4-fold down to B/Ohio/01/2005                                                                     Preliminary Data    02/14/2008 
** 8-fold or greater down to B/Ohio/01/2005 





Victoria Yamagata
• Australia       15 [16%] 78 [84%] 

Low reactors (17%)
• CDC   12 [12%] 85 [88%] 

Low reactors (1%)
• Japan 4 [33%] 8 [67%] 

Low reactors (0%)
• UK 15 [19%] 63 [81%]

Low reactors (27%)
Total 46 [16%] 234 [84%]
Low reactors (16%)

B viruses tested in HI assays in WHOCCs
(Sep 2007 – present)



nimr B/Norway/17025/2007
B/Florida/01/2007 Oct #

B/Wisconsin/03/2007 Dec #
B/Florida/04/2006 #
B/Delaware/03/2007 Nov #
B/Delaware/01/2007 Nov #

B/Pennsylvania/07/2007 Mar #
aus B/Victoria/512/2007 Oct

B/Massachusetts/04/2007 Oct
B/Pennsylvania/09/2007 Mar #

B/New Mexico/02/2007 May #
B/California/17/2007 Oct #

aus B/Victoria/514/2007 Oct
B/Santiago/4364/2007 Mar #

B/Oregon/02/2007 Oct
aus B/Victoria/513/2007 Oct

B/Chongqing/Yongchuan18/2007 #
B/Pennsylvania/11/2007 Nov

niid B/Nagano/1328/2007 Dec LR
aus B/Brisbane/3/2007 #

B/Thailand/81/2007 Sep
B/New York/11/2007 Dec
B/New Jersey/01/2008 Jan

B/Pennsylvania/10/2007 Mar #
B/Sendai-H/114/2007 #
aus B/Antarctica/1/2007

nimr B/Hong Kong/1337/2007
B/Taiwan/754/2007 Sep
aus B/Brisbane/25/2007 Oct

B/Sukhbaatar/1733/2007 Feb LR #
B/Delaware/04/2007 Nov # LR

B/Bangladesh/7110/2007 Jul LR #
B/Bangladesh/3222/2007 Jun LR #

B/Bangladesh/3333/2007 Aug LR #
B/Thailand/264/2007 Sep

B/Pennsylvania/13/2007 Dec
B/Minnesota/06/2007 Oct

niid B/Tochigi/8/2007 Oct LR
B/Massachusetts/05/2007 Dec

B/California/18/2007 Oct #
B/Nepal/173/2007 Sep

B/California/14/2007 Nov
B/Oklahoma/02/2007 Nov

nml B/Nova Scotia/1302/2007
B/New York/12/2007 Dec
B/Missouri/01/2008 Jan

B/Florida/07/2004 #
B/Shanghai/361/2002

0.002

Evolutionary Relationships Among Influenza B Yamagata Lineage HA (HA1) 
Genes, 2007-08

LR- low reactor in HI to 
A/Florida/04/2006

# Egg isolate

Serology Antigen in Boldface

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

G230S

V267I

G141R

I37T
H40Y
L131P
D197N
V252M
H320N

N166Y

P108A

G230D

S150I

T199N

R48K

T75I



Evolutionary Relationships Among Influenza B Victoria Lineage HA (HA1) 
Genes, 2007-08

LR- low reactor in HI to 
A/Malaysia/2506/2004

Vaccine Strain

# Egg isolate

Serology Antigen in Boldface

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

B/California/20/2007 Nov
B/New York/09/2007 Nov LR

B/Thailand/89/2007 Sep LR
B/Iquique/8171/2007 Jun LR

B/Pennsylvania/02/2007 Feb #
aus B/Victoria/304/2006 #

B/Pennsylvania/05/2007 Mar LR #
B/Astrakhan/88/2007 Jun LR

nimr B/Lisbon/2/2007
B/Thailand/94/2007 Sep LR

nimr B/Mauritius/403/2007
B/Georgia/3/2006 #

B/New Jersey/02/2007 Jan LR #
niid B/Hiroshima/320/2007 Nov #

nimr B/Roma-ISS/2/2007
nimr B/Roma-ISS/3/2007

nimr B/Egypt/80/2007
B/Bangladesh/3204/2007 Aug #

aus B/Brisbane/6/2007 Jun
nimr B/Paris/0229/2007

B/Nepal/116/2007 Sep
B/Pennsylvania/06/2007 Mar #

B/Johannesburg/150/2007 Jul
B/Johannesburg/18/2007 Jun LR

niid B/Shiga/47/2007 #
aus B/Malaysia/2506/2004 #

B/Tianjin/Jinnan174/2007 Jul LR
B/Jiangxiyuanzhou/13/2008 Jan #

nml B/British Columbia/1328/2007
B/Fujian/Siming1173/2007 Aug LR

B/Jilinchaoyang/1245/2007 Nov
B/Taiwan/740/2007 Aug

B/Jiangxidonghu/13/2008 Jan #
B/Jiangxidonghu/1792/2007 Dec #

B/Osaka/16/2007
hk B/HongKong/1338/2007

B/Hong Kong/1327/2007 Dec LR
nimr B/Hong Kong/1328/2007

B/Santiago/8707/2007 Jun LR
B/Bolivia/150/2007 Aug

niid B/Aichi/94/2007 Nov
B/Georgia/11/2006 #
B/Mexico/2322/2006 # LR

B/Ohio/1/2005 #

0.002
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N165K



Evolutionary Relationships Among Influenza B Neuraminidase (NA) Genes, 
2007-08

LR- low reactor in HI to 
A/Malaysia/2506/2004

Vaccine Strain

# Egg isolate

Serology Antigen in Boldface

September 2007 in Blue

October 2007 in Green

November 2007 in Orange

December 2007 in Pink

January 2008 in Purple

B/Taiwan/740/2007 Aug
B/Jiangxiyuanzhou/13/2008 Jan #

B/Jiangxidonghu/1792/2007 Dec #
B/Jiangxidonghu/13/2008 Jan #

B/Fujian/Siming1173/2007 Aug LR
B/Jilinchaoyang/1245/2007 Nov

B/Tianjin/Jinnan174/2007 Jul LR
B/Malaysia/2506/2004 #

B/Hong Kong/1327/2007 Dec LR
B/Osaka/16/2007

B/Bolivia/150/2007 Aug
B/Ohio/1/2005 #

B/Pennsylvania/05/2007 Mar # LR
B/Astrakhan/88/2007 Jun LR

B/Thailand/94/2007 Sep LR
B/California/20/2007 Nov

B/Thailand/89/2007 Sep LR
B/Shanghai/361/2002 #

B/California/17/2007 Oct #
B/Wisconsin/03/2007 Dec #
B/Florida/01/2007 Oct #

B/Florida/04/2006 #
B/New Mexico/02/2007 May #
B/Pennsylvania/07/2007 Mar #

B/Delaware/01/2007 Nov #
B/Delaware/03/2007 Nov #

B/Massachusetts/04/2007 Oct
B/Santiago/4364/2007 Mar #

B/Taiwan/754/2007 Sep
B/Chongqing/Yongchuan18/2007 Jan #

B/Brisbane/03/2007 Mar #
B/Sendai-H/114/2007 #

B/New Jersey/01/2008 Jan
B/New York/11/2007 Dec

B/Pennsylvania/02/2007 Feb #
B/Florida/07/2004 #

B/Delaware/04/2007 Nov # LR
B/Bangladesh/3333/2007 Aug LR #

B/Sukhbaatar/1733/2007 Feb #
B/Missouri/01/2008 Jan
B/Oklahoma/02/2007 Nov
B/New York/12/2007 Dec

B/Pennsylvania/13/2007 Dec
B/California/18/2007 Oct #

B/Minnesota/06/2007 Oct
B/Shandong/7/1997 #

0.005

Vic/Vic

Vic/Yam

Yam/Yam

L27S, K44E, V45I, 
I46T, S41P, H65R, 

E69K, E70G, M71V, 
F73L, Q88P, A106T,

N160K, I202L, R250E, 
E272K, N345S, R360K, 
E378G, P396L, I403M

P42Q
T49I

N219K
S244P
D329N
D392E
K436T

R186K
D235N
K436E

E148G
S198N
I248V
K373E
T389A
P396F

S41P
P42S
V271I
D463N

K125N
E320D
E404K

P42T
T389I

D342G
M375K

N220K

Q61H

S295R
E392G
M403I

D463N
A465T

S295R
E392G
M403I

I248V





Summary of influenza B

• Influenza B outbreaks were reported in several countries.
• Viruses of both B/Victoria/2/87 and B/Yamagata/16/88 

lineages were reported in many countries but 
B/Yamagata/16/88 lineage viruses predominated. 

• For the B/Victoria/2/87 lineage viruses, the majority of 
recent isolates were antigenically similar to 
B/Malaysia/2506/2004 or B/Ohio/1/2005 
(B/Malaysia/2506/2004-like reference virus). 

• Most of the recent B/Yamagata/16/88 lineage viruses 
were antigenically similar to B/Florida/4/2006. 
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